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7KHUPRUHVSRQVLYHXOWUDILOWUDWLRQPHPEUDQHVIRUWKHVZLWFKDEOHWUDQVSRUWDQG
IUDFWLRQDWLRQRIQDQRSDUWLFOHV
6)URVW08OEULFKW
8QLYHUVLWlW'XLVEXUJ(VVHQ*HUPDQ\
7KHDLPRI WKLVZRUN LV WKHSUHSDUDWLRQRI ³VPDUW´ WKHUPRUHVSRQVLYHXOWUDILOWUDWLRQPHPEUDQHV
ZLWK VZLWFKDEOH QDQRSDUWLFOH 13 WUDQVSRUW DQG IUDFWLRQDWLRQ SURSHUWLHV 3RO\1LVRSURS\O
DFU\ODPLGH31,3$$PLVJUDIWHGIURPWKHF\OLQGULFDOSRUHZDOOVRIDQLVRSRURXVSRO\HWK\OHQH
WHUHSKWKDODWH 3(7 WUDFNHWFKHG PHPEUDQH E\ VXUIDFHLQLWLDWHG DWRP WUDQVIHU UDGLFDO
SRO\PHUL]DWLRQ6,$75331,3$$PKDVDORZHUFULWLFDOVROXWLRQWHPSHUDWXUH/&67DW&
$ERYH & WKH 31,3$$P EUXVKHV DUH FROODSVHG DQG WKH SRUH GLDPHWHU LV ODUJHU WKDQ DW D
WHPSHUDWXUH EHORZ & ZKHUH WKH EUXVKHV DUH VZROOHQ ³7DLORULQJ´ RI VXFK PHPEUDQHV
UHTXLUHVKLJKO\FRQWUROOHG31,3$$PEUXVKV\QWKHVHVZLWKUHVSHFWWRFKDLQGHQVLW\DQGXOWUDWKLQ
OD\HU WKLFNQHVV DOO ILWWLQJ WR WKH EDVHPHPEUDQHSRUH VL]H>@ $ FRQWUROOHG DQG VZLWFKDEOH13
WUDQVSRUW LQ WKHVXEQPUDQJH LVKLJKO\ UHOHYDQW IRU IXUWKHU IUDFWLRQDWLRQH[SHULPHQWV7KH
VL]HEDVHG13IUDFWLRQDWLRQLVRIJURZLQJLQWHUHVWEHFDXVH13V\QWKHVLVURXWHVRIWHQOHDGWRD
EURDG VL]H GLVWULEXWLRQ 7KHUH DUH RQO\ D IHZ H[DPSOHV IRU PHPEUDQH EDVHG 13 VL]H
VHSDUDWLRQV>@ EHVLGH RWKHU IUDFWLRQDWLRQ PHWKRGV OLNH JHO HOHFWURSKRUHVLV VL]HH[FOXVLRQ
FKURPDWRJUDSK\RUIUDFWLRQDOFU\VWDOOL]DWLRQ>@

6WDUWLQJZLWK3(7WUDFNHWFKHGEDVHPHPEUDQHVKDYLQJDQRPLQDOSRUHGLDPHWHURIQPLW
LVSRVVLEOHWRDGMXVWWKHSRUHGLDPHWHUIURPQPGRZQWRQPZLWKRXWSOXJJLQJWKHSRUHV
7KLVLVFRQILUPHGLQWKHZHWVWDWHE\VLPSOHIOX[PHDVXUHPHQWVDQGDSSO\LQJ+DJHQ3RLVHXLOOH
ODZWRGHWHUPLQHWKHHIIHFWLYHK\GURG\QDPLFSRUHGLDPHWHU
RU JUDIWHG OD\HU WKLFNQHVV DV IXQFWLRQ RI WHPSHUDWXUH )LJ  GHSLFWV WKH GHFUHDVLQJ
K\GURG\QDPLF SRUH GLDPHWHUV ZLWK LQFUHDVLQJ SRO\PHUL]DWLRQ WLPH IRU  DQG & )RU
H[DPSOHLWLVSRVVLEOHWRVZLWFKWKHK\GURG\QDPLFSRUHGLDPHWHURIDPHPEUDQHIURPWR
QP DQG YLFH YHUVD 7KH JUDIWHG 31,3$$P OD\HUV SUHSDUHG DW KLJK JUDIWLQJ GHQVLW\ VKRZ D
SURQRXQFHG WHPSHUDWXUHLQGXFHG VZHOOLQJGHVZHOOLQJ UDWLR RI a EHWZHHQ  DQG & 'DWD
REWDLQHGIURPJDVIORZSRUHGHZHWWLQJSHUPSRURPHWU\ LQ WKHGU\VWDWHFOHDUO\ LQGLFDWH WKDW WKH
QDUURZSRUHVL]HGLVWULEXWLRQLVPDLQWDLQHGDIWHUWKHSRO\PHUL]DWLRQSURFHVVZKLFKLVFUXFLDOIRUD
FRQWUROOHG13WUDQVSRUW
)LJ  +\GURG\QDPLF SRUH GLDPHWHU YV SRO\PHUL]DWLRQ WLPH IRU 3(7J31,3$$P
PHPEUDQHVREWDLQHGE\6,$753
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

7KH3(7J31,3$$PPHPEUDQHVDUHXVHGIRUILOWUDWLRQVRIFRPPHUFLDOO\DYDLODEOHVLOLFD13V
)RUWKLVSXUSRVHVLOLFD13VZLWKDGLDPHWHURIQPDQGQP13GLDPHWHUGHWHUPLQHGYLD
G\QDPLF OLJKW VFDWWHULQJ KDYH EHHQ XVHG )LJ  VKRZV  QPVLOLFD 13 UHMHFWLRQV IRU ERWK
WHPSHUDWXUHVDQGWKUHHGLIIHUHQWGHJUHHVRIPRGLILFDWLRQVDPSOH,,,,)RULQVWDQFHVDPSOH,,,
H[KLELWVDK\GURG\QDPLFSRUHGLDPHWHURIQPDQGUHMHFWVDOPRVWDOOVLOLFD13V5DLVLQJWKH
IHHGWHPSHUDWXUHXSWR&OHDGVWRDFROODSVHG31,3$$POD\HU LQVLGHWKHSRUHV7KHRSHQ
PHPEUDQH SRUHV K\GURG\QDPLF SRUH GLDPHWHU RI  QP DOORZ WKH VLOLFD 13V WR SDVV WKH
PHPEUDQHWKHUHMHFWLRQLVRQO\DQGWKHUHIRUHFOHDUO\ORZHU)RUWKHQPVLOLFD13VWKH
UHMHFWLRQV RI DOO WKH PRGLILHG PHPEUDQHV DUH DERYH  7R LQYHVWLJDWH WKH IUDFWLRQDWLRQ
SHUIRUPDQFHRIWKHPHPEUDQHVDPL[WXUHRIDQGQPVLOLFD13VZDVSUHSDUHGDQGILOWHUHG
WKURXJK WKH PHPEUDQH 8VLQJ GLVF FHQWULIXJDWLRQ PHWKRG IRU DQDO\]LQJ IHHG SHUPHDWH DQG
UHWHQWDWHDFOHDUWHPSHUDWXUHVZLWFKDEOHVL]HIUDFWLRQDWLRQFRXOGEHREVHUYHG
7KH SUHSDUDWLRQ RI WKHUPRUHVSRQVLYH 3(7 WUDFNHWFKHG PHPEUDQHV ZDV VXFFHVVIXO ,W ZDV
VKRZQ WKDW WKH PHPEUDQH SRUH VL]H FDQ EH FRQWUROOHG ZLWKLQ WKH XOWUDILOWUDWLRQ UDQJH E\
FKDQJLQJ ERWK SRO\PHUL]DWLRQ WLPH DQG WHPSHUDWXUH 3URRIRIFRQFHSW ZDV SURYLGHG IRU
H[DPSOH E\ VZLWFKLQJ WKH UHMHFWLRQ RI  QPVLOLFD 13V EHWZHHQ  DQG DOPRVW 
0RUHRYHU LW ZDV SRVVLEOH WR VZLWFK WKH VL]HIUDFWLRQDWLRQ RI D  QP DQG  QPVLOLFD 13
PL[WXUH)XWXUHVWXGLHVDUH IRFXVHGRQ WUDQVIHUULQJ WKLVFRQFHSW WRRWKHUPHPEUDQHPDWHULDOV
DQGRWKHU13V\VWHPV
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